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INTRODUCTION 


The more active sulphonamides, particularly sulphamera- 
zine, have been shown to be of value when given in the food 
or drinking water to chicks artificially, or naturally, infected 
with Salmonella pullorum (Severens, Roberts & Card, 1945 ; 
Gwatkin, 1946 ; Mullen, 1946 ; Anderson, Jones, Cooper 
& Morgan, 1947 ; Bottorff & Kiser, 1947 ; Petersen, 1947). 
Severens et al. found that chicks so treated did not develop 
serum agglutinins to S. pullorum. This observation was not 
confirmed by Bottorff & Kiser and Anderson et al., who 
found a high proportion of reactors to the agglutination test 
amongst treated survivors. Cole (1948), too, noted that the 
continuous administration of food containing sulphonamides 
to reactor hens had no effect on their agglutination titres. 
Somewhat similar results were obtained by Cooper, Morgan, 
Anderson & Jones (1951) who found that infected chicks 
were produced by carrier hens even after the latter had been 
treated with sulphonamides for long periods of time. It is 
apparent then that the perpetuation of carriers is a serious 
limitation to the treatment of S. pullorum infection with 
sulphonamides. 

During recent studies on the therapy of S. gallinarum 
infection in chickens (Williams Smith, 1954a, b) carriers of 
infection were found to be rare following treatment with 
furazolidone. It was decided, therefore, to extend the 
investigations to include S. pullorum infection. Two other 
agents were also studied, sulphamerazine for comparative 
purposes and chloramphenicol in view of its usefulness in the 
treatment of salmonella infections in man. 


MATERIALS AND METHODS 


Chicks —One-day-old, unsexed White Leghorn chicks 
(approximate weight 40 g.) from a pedigree flock that had 
been closed for five years were employed. 

In-vitro sensitivity tests—A suitable range of two-fold 
serial dilutions of each chemotherapeutic agent was made in 
5 ml. of liquid medium. Each series of tubes and a control 
tube containing medium but no agent was then inoculated 
with a suitably diluted culture of S. pullorum. Six strains 
were tested in all. The tubes were incubated for 24 hours 
at 37°C. and read, the lowest concentration of agent that 
completely inhibited bacterial multiplication as judged by 
visual examination being recorded as the minimal inhibitory 
soncentration. Nutrient broth, pH 7-2, was employed for 
he tests with chloramphenicol and furazolidone. A similar 
nedium was used in the case of sulphamerazine except that 
the sulphonamide-inhibitors were first removed according 
b the method of Evans (1948). The inoculum for the 
sulphamerazine tests was approximately 100 bacteria and for 
the furazolidone and chloramphenicol tests approximately 
10,000 bacteria. 
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Method of producing infection—One strain of S. pullorum, 
Strain 3, was used throughout. It was maintained on Dorset’s 
egg medium at 5° C. without sub-culture. When required 
for use it was grown in nutrient broth at 37° C. for 18 hours 
and standardised to a given nephelometer reading, this being 
the equivalent of 40 » 107 viable S. pullorum bacteria per ml. 
as estimated by the method of Miles & Misra (1938). Alkali, 
0-3 g. per ml., was then added to the culture and 0-1 ml. 
was deposited in the oesophagus of each chick by means of 
a pipette, care being taken to avoid contaminating the 
epiglottis. ‘This dose produced a 100 per cent. infection rate. 
Infection could also be readily produced by the oral adminis- 
tration of ordinary broth cultures of S. pullorum but alkali 
was given at the same time since recent work with S. gallin- 
arum (Williams Smith, 1954c) had shown that a more standard 
type of infection was produced by its use. The alkali employed 
was a powder of the following composition, powdered chalk, 
40 per cent. ; colloidal kaolin, 43 per cent. ; magnesium 
trisilicate, 17 per cent. 


The examination of faeces for S. pullorum.—Cloacal swabs, 
taken to include a liberal portion of faeces, were incubated 
in selenite-F medium (Hobbs & Allison, 1945) at 37° C. for 
24 hours. Sub-cultures were then made on to plates of 
desoxycholate-citrate agar containing 1 per cent. each of 
sucrose and salicin (Williams Smith & Buxton, 1951). The 
plates were incubated at 37° C. for 24 hours and examined 
for the presence of S. pullorum. 


Agglutination tests—The plate agglutination test (see 
Gordon & Brander, 1942) using whole blood and a stained 
antigen prepared from S. gallinarum was employed throughout. 


Examination of organs for S. pullorum.—The whole of the 
heart, spleen, gonads and approximately one-half of the liver 
of each chick were carefully removed, ground in sterile sand 
and added to 50 ml. of selenite-F medium. This was then 
examined for S. pullorum in the manner previously described. 
Unless otherwise stated, cultural examination of the organs, 
as well as of the faeces, was carried out three to four weeks 
after infection. 


RESULTS 


The in-vitro sensitivity of strains of S. pullorum to chemo- 
therapeutic agents 
The sensitivity of six strains of S. pullorum to furazolidone, 
chloramphenicol and sulphamerazine is shown in Table I. 
Furazolidone was the most active agent tested, 0-5 ug. per 
ml. being sufficient to prevent the growth of all the strains. 
Tests showed that this concentration was usually bactericidal 


Tue In-Vitro Errect oF CHEMOTHERAPEUTIC AGENTS ON 
Salm. pullorum 


Minimal inhibitory concentration 
(ug./ml.) for strain number 
2 3 5 


Agent 4 5 6 
Furazolidone 0-25 0-25 0-5 0-25 0-25. 
Chloramphenicol 2-0 2-0 2-0 1-0 1-0 2-0 
Sulphamerazine 80-0 20-0 20-0 20-0 40:0 20-0 
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Fic. 1.—The distribution of the survival times of 1oo chicks infected with Salmonella pullorum. 


not bacteriostatic as was the case with the other agents in their 
minimal inhibitury concentrations. Bacterial growth was 
prevented by 1 to 2 yg. per ml. of chloramphenicol and 20 
to 80 yg. per ml. of sulphamerazine. 


The course of the disease in untreated chicks 


The survival times of 100 infected chicks that were used 
as untreated controls in some of the experiments described 
below is illustrated in Fig. 1. Deaths commenced to occur 
four days after infection reaching a peak on the sixth day 
when 11 chicks died. The number of deaths per day then 
decreased to four on the eighth day but increased again on the 
10th day to nine. They kept at this high rate for the next 
three days after which they decreased again. No deaths 
occurred after the 18th day. The number of survivors was 
14, all of which were excreting S. pullorum in their faeces. 


The comparison of furazolidone, chloramphenicol and sulpha- 
merazine in the treatment of infected chicks 


The results of feeding mash containing 0-02 per cent. 
furazolidone, 0-5 per cent. chloramphenicol or 0-5 per cent. 
sulphamerazine to groups of 25 infected chicks is shown in 
Table II. When treatment was commenced one day after 
infection and continued for six days, none of the chicks in 
the furazolidone group but 4 per cent. of the chloramphenicol 
group and 20 per cent. of the sulphamerazine group died 
compared with 80 per cent. of the untreated chicks. S. pul- 
lorum was not isolated from the faeces or organs of any of 
the chicks in the furazolidone group. It was, however, found 
to be present in the faeces of 29-2 per cent. and the organs 
of 100 per cent. of the survivors of the chloramphenicol 
group. The corresponding figures for the sulphamerazine 


group was 95 and 100 per cent. and for the untreated 
group 100 per cent. for both faeces and organs. 


When the commencement of treatment was delayed until 
three days after infection and continued for 10 days, the 
percentage of chicks that died in the furazolidone, chloram- 
phenicol and sulphamerazine groups was 4, 8 and 24 respec- 
tively. S. pullorum was isolated from the faeces and organs 
of 4-2 per cent. of the survivors of the furazolidone group. 
The corresponding figures, on a percentage basis, for the 
chloramphenicol group was 0 and 20-7 and for the sulpha- 
merazine group 73-7 and 73-7. The post-mortem examination 
of 10 of the chicks in each of these three treated groups was 
not carried out until they were 50 days old. All of these 
30 chicks, except four in the sulphamerazine group, were 


II 
Tue Errect oF FURAZOLIDONE, CHLORAMPHENICOL AND SULPHAMER- 
AZINE TREATMENT ON Groups OF 25 INFECTED CHICKS 


Treatment 
Commence- Duration % 


in food ment after (days) that of survivors 
infection died Faecal* Organ 
Agent (days) + t 

Furazolidone 0-02 1 6 00 00 00 
“ 0-02 3 10 4-0 4-2 4-2 
Chloramphenicol 0-5 1 6 40 29-2 100 
a 0-5 3 10 8-0 0-0 20-7 
Sulphamerazine 0-5 1 6 20:0 95-0 100 
0-5 3 10 24-0 73:7 73:7 
Untreated 80-0 100 100 


* + = containing Salm. pullorum 
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negative to the agglutination test at this time. S. pullorum 
was isolated from the organs of one of these four chicks. It 
was also found in the organs of three chicks in this group 
which were agglutination-negative. 


The comparison between 0-02 and 0-01 per cent. furazolidone 
in the food in the treatment of infected chicks 
The results of treating groups of 40 chicks for 6 days 
with either 0-02 or 0-01 per cent. furazolidone in the food 
commencing one day after infection is shown in Table III. 


Tasie III 
THe TREATMENT OF Groups OF 40 INFECTED CHICKS WITH 0-01 PER 
CENT. AND 0-02 PER CENT. FURAZOLIDONE IN THE FOOD 


% of survivors 


°., of furazolidone in food % that died Faecal+ Organ-+ 


ment was commenced at 1, 2, 3, 4, 6, 8 and 10 days after 
infection the percentage of surviving chicks with S. pullorum 
in their faeces was 0, 5-3, 5-3, 6-7, 15-4, 5-6 and 20 respectively, 
and in the organs 0, 5-3, 15-8, 13-3, 23-1, 5-6 and 20 respec- 
tively. Of 20 untreated chicks, 85 per cent. died and 
S. pullorum was isolated from the faeces and organs of all 
three surviving chicks. 


The effect of different regimens of furazolidone therapy in the 
treatment of infected chicks 


The results of applying different regimens of furazolidone 
therapy to groups of 30 chicks infected four days previously 
is illustrated in Table V. Very little difference in the mortality 


TABLE V 


Tue Errect oF DIFFERENT REGIMENS OF FURAZOLIDONE,, THERAPY 
ON Groups OF 30 INFECTED CHICKS 


0-02 0 2-5 2-5 
0-01 0 52-5 
Untreated 90 100 100 


Treatment was commenced one day after infection and continued 
for six days. 


None of the chicks in either group died. S. pullorum was 
isolated both from the faeces and organs of one (2-5 per 
cent.) of the chicks that had been treated with 0-02 per cent. 
furazolidone. It was found much more frequently in the 
faeces (22-5 per cent.) and the organs (52-5 per cent.) of the 
chicks that had been treated with 0-01 per cent. furazolidone. 
Of the untreated chicks, 90 per cent. died and the faeces and 
organs of all the survivors contained S. pullorum. 


The effect of commencing furazolidone treatment of chicks at 
different times after infection 

The results of commencing the treatment of groups of 20 

chicks at different times after infection are shown in Table IV. 


TaBLe IV 
Tue Errect oF COMMENCING FURAZOLIDONE TREATMENT OF GROUPS 
or 20 Cuicks AT DIFFERENT TIMES AFTER INFECTION 


of survivors 


Commencement of treatment 
% that died Faecal+ Organ+ 


(days after infection) 


1 0 0 0 
2 5-0 5:3 5-3 
3 5-0 5:3 
4 25-0 6-7 13-3 
6 35-0 15-4 23-1 
8 20-0 5-6 5-6 
10 25-0 20-0 20-0 
Untreated 85-0 85-0 100-0 


Treatment, 0-02 °, furazolidone in the mash, was given for six 
days in all cases. 


A considerable degree of mortality had occurred in many of 
the groups before treatment was commenced, the course of 
the disease up to that time resembling, in the main, that 
illustrated in Fig. 1. The results shown in Table IV refer 
only to groups of 20 chicks alive at the time when treatment 
was commenced. The percentage mortality amongst these 
groups when treatment was commenced 1, 2, 3, 4, 6, 8 and 
10 days after infection was 0, 5, 5, 25, 35, 20 and 25. Many 
of the chicks in the groups in which treatment was com- 
menced more than three days after infection were so ill that 
they ate very little food, a fact that was undoubtedly associated 
with the high mortality that occurred in these groups. 

The greater the delay in commencing treatment the greater 
was usually the percentage of surviving chicks in which 
§. pullorum was found in the faeces or organs ; when treat- 


Treatment 
o/ o 
in food Commencement after Duration — that % of survivors 
infection (days) (days) died Faecal-;+ Organ-+- 


0-02 4 6 16-7 8-0 20-0 
0-02 4 10 13-3 8-0 20-0 
0-04 4 6 16-7 4-0 8-0 
0-04 4 10 10-0 0-0 0-0 
0-04 4 14 6-7 0-0 0-0 

Untreated 90-0 66-7 100-0 


rate was noted (6-7 to 16-7 per cent.) as a result of different 
methods of treatment. Considerable difference, however, 
was observed between the different groups when the rate of 
latent infection amongst the survivors was considered ; 
S. pullorum was isolated from the faeces of 8 per cent. and 
the organs of 20 per cent. of the chicks surviving after treat- 
ment with 0-02 per cent. furazolidone in the food for either 
6 or 10 days. None of the survivors treated with 0-04 per 
cent. furazolidone for either 10 or 14 days were found to 
harbour S. pullorum either in their faeces or organs. 

In view of the results referred to above, 70 chicks infected 
five days previously were treated with 0-04 per cent. furazoli- 
done in the food for 10 days. Of these, 17 died after treatment 
was commenced. None of the 53 survivors were found to 
be excreting S. pullorum in their faeces but this organism was 
isolated from the organs of one of them. S. pullorum was 
also not isolated from the faeces of 102 chicks infected six 
days before they were treated with 0-04 per cent.furazolidone 


in the food for 14 days ;, it was, however, isolated from the: 


organs of seven of them. None of 32 of these chicks were 
positive to the agglutination test 37 days after infection 
although S. pullorum was found in the organs of two of them. 


The treatment of chronic carriers of S. pullorum with furazolidone 


The results of treating chicks that had survived infection 
with S. pullorum but had become chronic carriers is shown 
in Table VI. ‘Treatment with 0-04 per cent. furazolidone in 
the food was commenced three weeks after infection and was 
continued for 14 days. Only one (1-9 per cent.) of 54 treated 
chicks was found to be harbouring S. pullorum in its organs ; 
not one was excreting this organism in its faeces. S. pullorum 
was recovered from the faeces and organs of all of 13 untreated 
chicks. 

Discussion 


The results of sulphamerazine therapy confirm the observa- 
tions of most other workers that, although the mortality rate 
is decreased, many of the survivors remain carriers of infec- 
tion. Similar results were obtained following chloramphenicol 
treatment, except that the number of carriers was much 
smaller when therapy was continued for 10 instead of 6 days. 
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Taste VI 
Tue ‘TREATMENT oF CHRONIC Carriers OF Salm. pullorum witTH 
FURAZOLIDONE 
‘Treatment 
Number of % Duration % that were still 
chicks in food (days) Faecal Organ -+- 
54 0-04 14 0-0 1-9 
13 Untreated 100-0 100-0 


The great advantage of furazolidone over the other two 
agents is the low incidence of carriers that arise following 
its use. This is probably due to the fact that it is bactericidal 
to S. pullorum in low concentrations, whereas the other agents 

, are only bacteriostatic. ‘The significance of this has been 
fully discussed in relation to the furazolidone therapy of 
S. gallinarum infection (Williams Smith, 1954b). As in the 
case of S. gallinarum infection, however, the dose level and 
period of treatment also have an important influence on the 
carrier rate following furazolidone therapy. 

The experimental disease was quite as severe as that which 
occurs in most natural outbreaks of S. pullorum infection and 
it is conceivable that furazolidone may be of value in the 
treatment of such outbreaks. It is certainly worthy of 
extensive trial in flocks in which the disease is not normally 
controlled by an eradication policy based on the results of 
the routine application of the agglutination test. It was noted 
in the studies of S. gallinarum infection that chickens treated 
early in the course of the disease were susceptible to re- 
infection and, consequently, it was concluded that, for the 
agent to be of value in natural outbreaks, its use should be 
supplemented by the application of strict sanitary measures. 
It is possible that this policy might have a greater chance of 
success in S. pullorum infection since resistance to this 
infection, as distinct from that to S. gallinarum infection, 
increases greatly and rapidly with age. The results indicate 
that the best form of therapy would be 0-04 per cent. furazoli- 
done in the mash for 10 to 14 days since none of the infected 
chicks so treated continued to excrete S. pullorum in their 
faeces and, therefore, would be of little danger to in-contact 
susceptible chicks. .S. puliorum was isolated from the organs 
of a very small proportion of chicks after they had been given 
this course of treatment and, consequently, it may be worth- 
while giving a second course of treatment after the chicks 
had been moved to fresh accommodation since furazolidone 
was very effective in sterilising chronic carriers of infection. 
Alternatively, such organ-infected chicks could probably be 
identified and eliminated from a flock by the application of 
the agglutination test when the chicks were older. ‘The test 
would be of little value in identifying infected chicks when 
they were young as several chicks infected when one day old 
were negative to the plate agglutination test 37 to 50 days 
after infection yet S. pullorum was found to be present in 
their organs. This is not surprising as infected chicks take 
a long time to produce agglutinins to S. pullorum (Buxton, 
1954). It is improbable that agglutinins would develop and 
persist for long in chicks after they had been sterilised of 
infection by furazolidone treatment as this was not shown to 
be the case in S. gallinarum infection in chickens. 


SUMMARY 


Furazolidone was superior to chloramphenicol and sulpha- 
merazine in the treatment of experimental S. pullorum infec- 
tion in chicks. All three agents were of value in controlling 
the mortality associated with the disease but carriers of 
infection were much less common amongst chicks that had 
been treated with furazolidone than amongst chicks that had 
been treated with either sulphamerazine or chloramphenicol. 


The regimen of furazolidone therapy found to be most satis- 
factory was 0-04 per cent. in mash given continuously for 1() 
to 14 days ; no chicks continued to excrete S. pullorum in 
their faeces after this course of treatment. Foci of S. pullorum 
infection in chicks that were chronic carriers were sterilised 
by furazolidone therapy. 
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HUNTS AND BEDS VETERINARY SOCIETY 
A summer meeting was held, by the courtesy of Major-General 
Sir Harold and Lady Wernher, at Luton Hoo on Thursday, June 
17th. Thirty members and guests were received by the President 
and Mrs. Hare. 


There was then a demonstration of Aids to Practice, which included 
a home-made sling for weighing small animals, a wire cat basket, a 
mouth gag for horses, and portable dehorning and testing crates. 
The winning Aid was Mr. Wilson’s cabinet for the boot of his car, 
which contained in draws and boxes all that might be required in 
daily practice. It is illustrated herewith. 

The party was taken over some of the farm buildings before going 
to the house for tea. After tea there was a conducted tour of 
Sir Harold Wernher’s collection of works of art, which were greatly 
admired. 
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BRUCELLOSIS IN ANIMALS AND MAN: ITS 
CAUSE, NATURE AND PREVENTION 
A Précis of the Paper Read at the Health Congress of 
the Royal Sanitary Institute by 


A. W. STABLEFORTH 


DIRECTOR OF VETERINARY RESEARCH, MINISTRY OF 
AGRICULTURE AND FISHERIES, VETERINARY LABORATORY, 
WEYBRIDGE 


Dr. Stableforth first referred to the extremely interesting 
story of the development of our knowledge of brucellosis 
which began to evolve towards the end of the 19th century : 
the causal organism of the human disease (Mediterranean, 
Malta or undulant fever) was isolated by Bruce in 1887 who 
subsequently named it Micrococcus melitensis. ‘The causal 
organism of contagious abortion in cows was first isolated 
in Denmark by Bang (1897) with Stribolt, and called Bacterium 
(later Bacillus) abortus. In 1911, Schroeder & Cotton, in 
the United States, showed that this organism was commonly 
present in the milk of infected cows, and in 1914 Traum, 
also in the United States, showed that abortion in sows was 
due to an organism similar to that causing bovine contagious 
abortion. Many years later, in 1918, Miss Alice Evans, 
another American worker, realised that all the above organisms 
were alike, and in 1921 Bevan, in Rhodesia, showed that the 
bovine organisms caused undulant fever in humans. Now 
the characters of these organisms, as well as the infections 
they cause in the various species, have been fully worked out : 
Brucella abortus occurs mainly in cattle, Br. melitensis in goats 
and sheep, and Br. suis in pigs, but all can infect man and 
most of the domestic animals. 

In Great Britain our only important problem is that due 
to Br. abortus in cattle and resultant human infection with 
this species. Organisms indistinguishable from Br. melitensis 
sometimes occur but have never been shown to be associated 
with human disease. 5 

In describing the symptoms in bovines, Dr. Stableforth 
drew attention to the fact that even when calving is full-time 
the discharges are heavily infected and that the milk also 
usually contains brucella at parturition. About half the 
animals continue to excrete the organism for a few weeks to 
a few months, sometimes for a year or more, the numbers 
being often large. 

In humans the disease may be acute or chronic ; common 
symptoms are weakness, undulant fever, sweating, chills, 
joint pains, anorexia, loss of weight and of ability to work. 


INFECTION OF HUMAN BEINGS BY ANIMALS 

The paper paid considerable attention to the question of 
transmission from animals to human beings. ‘The author 
pointed out that in this country it was recognised as long ago 
as 1905 in the Reports of the Mediterranean Commission 
that the main source of infection of service personnel in Malta 
was the milk of infected goats, and that when this was stopped 
the human disease stopped. Wilson & Dalrymple-Champneys 
in Great Britain had both concluded also that the most 
important source is milk or milk products. It is equally 
certain, however, that in many parts of the world contact is 
an important method of infection and indeed in many countries 
is the main source. Reports from Denmark, France and the 
United States were quoted to show that the incidence of 
undulant fever due to Br. abortus is strongly correlated with 
occupation and the possibility of frequent contacts with 
infected animals and their discharges, or with infected meat 
products. It was of interest that veterinarians showed in 


most countries where data are available a high relative inci- 
dence although, of course, the total numbers of cases are much 
smaller than in some other sections of the community due to 
relative numbers. It was pointed out that dust-borne infection 
may be an important method of contact. Attention was also 
drawn to the number of veterinarians who develop a peculiar 
allergic condition of the skin so that they react very acutely 
to contact with an infected animal. 

The author concluded that prevention of the disease in 
human beings depended (1) on eradication of the disease in 
animals, and (2) on the taking of adequate precautions to 
prevent infection from animals. Personal hygiene, environ- 
mental sanitation and heat treatment of foodstuffs likely to 
to be infected were methods of preventing infection. Whilst 
these were not too difficult in a country like Great Britain, 
they were very difficult to carry out in certain other countries, 
where the more infective species of brucella were concerned, 
and especially where the standard of education was low and 
the farming methods primitive, so that contact between man 
and his animals was much closer than in Great Britain. 

Legal powers with regard to infected milk were also dis- 
cussed, attention being drawn to the fact that under Section 20 
of the Milk and Dairies Regulation, 1949, a Medical Officer 
of Health who was satisfied that any person was suffering 
from disease eaused by the consumption of milk, or who had 
reasonable grounds for suspecting that a person was so suffering, 
or that milk was infected with an organism capable of causing 
disease in man, might serve a notice prohibiting the sale of 
such milk unless it had been treated in such a way (for 
example, by pasteurisation) as to secure to his satisfaction that 
it might, with safety, be sold for human consumption. A 
dairy farmer on whom such a notice was served was entitled 
to compensation for damage or loss sustained by reason of 
the notice served unless he could reasonably be expected to 
have known that the milk was infected. Compensation was 
payable by the local authority whose Medical Officer of Health 
served the notice, and three-quarters of the amount was 
recoverable from the Ministry of Health. 

Dr. Stableforth then discussed the difficulties ot dealing 
with the problem, e.g., the fact that many people consumed 
milk or milk products at different times from different sources, 
the difficulty caused by the fact that a cow which was excreting 
Br. abortus could not be detected by clinical examination, and 
the time taken to demonstrate the actual presence of the 
abortion organism in milk by infection of a guinea-pig. 
Cultures were not yet practicable for bulked milk but the 
matter was receiving attention. 

Reference was also made to work being carried out on the 
Milk Ring Test by both veterinary and medical workers. 


MetHops OF CONTROL AND ERADICATION 

The paper included a short sunimary of the methods of 
control and eradication of brucellosis which depend upon two 
general principles, viz., the prevention of exposure of animals 
to infection, and the increase of resistance of the individual 
animal. 

The diagnostic test used had in the past nearly always been 
the agglutination test, though other tests were used in a few 
countries. In recent years the Milk Ring ‘Test, and more 
recently still certain other milk tests, had come into use, 
particularly as screening tests. ‘They were used to a large 
extent in the United States of America, in Denmark, Sweden 
and in a number of other countries. ‘The agglutination test 
had now been standardised internationally. 

Regional differences in the prevalence of infection and in 
economic and educational status had made it necessary that 
different methods of control should be chosen in different 
countries. It had now been amply demonstrated that the 
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disease could be eradicated from herds, areas or countries 
solely by the elimination of reactors to diagnostic tests. It 
had also been shown that the clinical effects of the disease 
could be prevented by appropriate vaccination and the 
incidence of infection considerably reduced. Vaccination 
might be the method of choice or the only method practicable 
in the first place. 

Control and eradication based on the segregation or elimin- 
ation of infected animals detected by diagnostic tests and 
appropriate sanitary measures had been put into operation on 
a large scale in certain countries, notably Norway, Denmark, 
Sweden, Finland, the United States of America and Canada. 
Norway had now eradicated the infection. Sweden had 
reduced infected herds from 5-5 per cent. in 1938 to 0-003 
per cent. in 1953. Denmark had 67 per cent. infected herds 
in 1946 and 4-3 per cent. in 1953. In the United States it 
was estimated that 10 per cent. of cattle were infected in 1934. 
In 1953 this had been reduced to 3-4 per cent. The author 
also reported great progress in Finland, and it has since been 
learned that the disease is practically eradicated. Most of 
the above countries have depended mainly on the agglutination 
test supplemented in many cases and in recent years by the 
Ring Test, whilst in some cases the control programme has 
been supported by the vaccination of calves (not adults) with 
Strain 19. In a number of these countries figures were also 
given showing that the incidence of human brucellosis had 
fallen steeply with the diminution or eradication of bovine 
brucellosis. 

Data were also given to show the very satisfactory results 
which had followed control by means of a vaccination policy 
using Strain 19 alone in New Zealand and Great Britain. 
Figures were quoted earlier in the paper to show that in 
Great Britain the abortion rate was of the order of 8 to 9 per 
cent. before Governmental measures were taken for the wide- 
spread use of Strain 19 vaccine and that the present abortion 
rate was about 2 per cent., most of this not being due to 
brucella. 

Results were quoted showing that in 1951-52 7-5 per cent. 
of samples from individual cows and 18-5 per cent. of over 
3,000 bulk samples were infected with brucella, whilst those 
of a working party of the Public Health Laboratory Service 
showed brucella in 11-5 per cent. of another series. It was 
concluded that the excretion of brucella had probably been 
decreased by Strain 19 vaccine though not to the same extent 
as had the abortions. 

The author finally expressed the hope that with regular 
vaccination the number of infected animals would continue 
to decrease and bring nearer the date when measures for the 
total eradication of brucella infection could be undertaken. 


A list of 47 references was given. 


THE LTH WORLD POULTRY CONGRESS 

A considerable number of veterinary surgeons, including a strong 
British and Northern Ireland contingent, attended the 10th World 
Poultry Congress which was held in Edinburgh throughout last week. 
More than 100 papers were read, and there were two exhibitions, 
one of a practical nature and the other on poultry education and 
research. ‘The total number of delegates from 57 countries was no 
fewer than 1,725. A special correspondent is preparing a full-length 
article on the Congress, which will be published in a forthcoming 
issue of the Record, 
* * * 


R.A.V.C. ONE DAY EVENT 


The Royal Army Veterinary Corps is holding its annual ‘‘ One 
Day Event ’’ at Melton Mowbray on Saturday, September 4th. The 
Programme will commence at 9 a.m. and include Dressage, Show- 
jumping and Cross-country events. Admission is free (cars £1) and 


members of the profession and their families are cordially invited. 


THE ELECTRICAL STUNNING OF ANIMALS PRIOR 
TO SLAUGHTER 
BY 
J. HICKMAN 
DEPARTMENT OF VETERINARY CLINICAL STUDIES, 
UNIVERSITY OF CAMBRIDGE 


INTRODUCTION 


. The independent Report on Meat Inspection Control in 
Western Europe recently issued by the British Veterinary 
Association states that the slaughter of cattle by electrical 
means, using the Elther apparatus, as witnessed in Rotterdam, 
was of great interest to the Committee. 


During a visit to Stockholm in 1953 the author had an 
opportunity of observing the electrical stunning of cattle, 
prior to Jewish ritualistic slaughter, using the Elther apparatus, 
and in view of the Committee’s interest in electrical stunning 
by this apparatus is prompted to submit the following 
information. 


HISTORICAL 


In 1902 Professor Leduc, of Nantes, experimented on the 
electrical stunning of animals. These experiments were not 
successful and the method appears to have received little 
attention until 1927, when Professor M. Muller and A. 
Weinberger, of Munich, continued Leduc’s experiments and 
introduced a stunning apparatus for pigs. ‘This apparatus, 
which delivered a direct current of 70 volts, interrupted 150 
times a second, had to be applied for 10 to 15 seconds. In 
1930 Letterschmidt and Weinberger constructed a mains- 
operated apparatus and during the years 1933-40 J. Rees and 
S. Koopmans, of Utrecht, experimented with it on dogs, 
cats, rabbits, young goats, and calves. From these experi- 
ments they concluded that both direct and alternating 
currents gave similar results, and that the current musx pass 
through the Pons Varolii to produce the maximum effect. 


Generally speaking, these stunning methods were unsatis- 
factory because the current provoked a general muscular 
spasm in which the animal stood for a few seconds, with all 
four limbs extended, and then crashed to the floor. 


This was followed by alternating spasms of the limbs 
accompanied by violent kicking. In addition, this method 
did not render the animal completely unconscious or insensible 
and broken bones and muscle haemorrhage were not uncom- 
mon features of the carcases. 


Whilst experiments were being conducted to perfect 
stunning apparatus for cattle, neurologists were investigating 
the application of electric shock in the treatment of psychiatric 
cases. Cerletti & Bini (1938) drew attention to the question 
of “ skull resistance ”’ in relation to the precise dosage value 
of the current. Patsold (1940) estimated the “ average skull 
resistance ”’ to be 300 ohms. Allowance for this is made by 
inserting a resistance of 2,000 ohms into electric shock 
apparatus, so that the strength of the current is practically 
independent of the varying resistance of the patient, and thus 
an accurate dosage value can be obtained. The next advance 
in electric shock therapy was the work of Barnhoorn & de Smet 
(1941). They investigated the factors associated with electrical 
energy responsible for producing shock and showed that the 
only measure for the strength of electric shock is given by 

«the total quantity of supplied electrical energy, 7.e., Voltage 
x Current x Time = Wattseconds. In all their experiments 
they found stunning to be dependent on Wattseconds and 
not on the individual factors Voltage, Current, or ‘Time. 
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Fic. 1.—The Elther Apparatus. 


From these experiments it is evident that a suitable apparatus 
for electrical stunning must be so designed that the dose can 
be accurately delivered and the applied electrical energy 
independent of skull resistance. An apparatus incorporating 
these requirements is manufactured by Cohen Stuart, of 
Hilversum, Holland, for psychiatric treatment and a modifica- 
tion has been introduced for the stunning of animals. 


THe ELTHER APPARATUS FOR STUNNING ANIMALS 


The apparatus (see Fig. 1) comprises two components, 
(i) a portable metal box, and (ii) the tong stunning electrodes. 
On the right side of the portable box is a three-way plug for 
connection to the mains supply and earth cable. On the 
left is the connection for the electrodes. 

On the panel, to the left, is the switch for turning on the 
current ; in the middle is a red signal bulb which lights 
when the apparatus is under voltage, and beneath is a signal 
bulb which lights when the current is passing through the 
animal. On the right of the panel is the dial for controlling 
time of current flow, which can be adjusted for flow periods 
of 0-5, 1-0 and 1-5 seconds. Below this is another dial for 
controlling the current supplied to the stunning electrodes, 
which can be adjusted in Wattseconds from 99 up to 630. 

With correct adjustment of the regulating arrangements in 
relation to the type, age and size of the animal, the quantity 
of electricity supplied is practically independent of the 
resistance between the stunning electrodes applied to the head 
of the animal, and, therefore, the stunning effect is practically 
instantaneous. In this respect, it should be noted that the 
short time necessary for stunning distinguishes this method 
from electric stunning methods previously employed, and 
from experience gained, using this type of electric shock on 


human beings, it is justifiable to assume a priori that the 
risk of injury which could affect the normal state of the living 
animal by the use of this method is minimal. The dose 
recommended to produce a good epileptic form of stunning 
is as under :— 
198 Wattseconds for 1-0 sec. in pigs, calves, sheep and 
goats ; 
285 Wattseconds for 1-0 sec. in cows and horses ; 
420 Wattseconds for 1-0 sec. in old bullocks with thick 
coats. 

In addition to the correct dosage, to obtain the most 
satisfactory results attention must be paid to the positioning 
and design of the electrodes. The electrodes should be 
placed on the head (a) where resistance is at a minimum, 
(5) at the shortest distance to the brain, and (c) so that the 
current passes through the Pons Varolii. ‘The optimum 
positioning of the electrodes to fulfil these requirements for 
calves, sheep and goats is between the outer corner of the 
eye and half-way to the base of the ear ; and for adult cattle, 
two-thirds of the distance from the outer corner of the eye 
to the base of the horn. 

Experience has shown that the most suitable electrodes are 
circular (3 to 4 cm. diameter) and provided with teeth, which 
ensures that direct contact is made with the skin in spite of 
variations in coat, hair or wool. It is customary to wet the 
head of the animal and for this purpose ordinary tap water 
has proved quite suitable. 


THe Errects OF ELECTRICAL STUNNING BY THE ELTHER 
APPARATUS 


This may be conveniently divided into three phases. 
Phase 1.—Immediately the current is switched on the limbs 
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Fic. 2.--Method of Restraining Cow and Application of Electrodes. 


are drawn up, with the joints flexed, towards the body and 
the animal falls to the ground. 


Phase 2.—The limbs are extended and make movements 
as if walking. 
Phase 3.—Spasmodic stretching of the limbs. 


During these phases there is nyastagmus but no corneal or 
tail reflexes are present. Occasionally involuntary urination 
occurs and rarely defaecation. In fact, the condition is 
similar to a human epileptic attack and the animal is com- 
pletely unconscious. If the animal is allowed to lie quietly, 
consciousness will return in about three minutes. Respira- 
tions which stop with the passage of the current return after 
one minute and are marked by deep inspiratory movements. 
As consciousness returns, the eyes revert to their normal 
positions, the head is raised, and after 7 to 10 minutes the 
animal stands up and appears rormal. 


From the above it will be appreciated that electrical stunning 
by the Elther apparatus provides an excellent method of 
rendering an animal unconscious. The writer had the oppor- 
tunity of observing six cows and nine calves stunned by this 
method, prior to Jewish ritualistic slaughter. ‘The cows were 
restrained by having their heads pulled down to a ring in 
the floor (see Fig. 2), whereas the calves were strapped to 
tables with their heads hanging over the end. Immediately 


the assistant had accurately positioned the electrodes he 
turned on the current by means of a switch incorporated in 
the handle of the tongs. The effect was instantaneous in all 
cases seen. 

As the cow fell the assistant kept a grip on its head with 
the tongs, and using them as a lever turned the cow’s head 
over so that the throat was exposed for cutting. The time 
taken from turning on the current until the throat was cut 
averaged between three and five seconds. The blood flow 
was rapid and forceful, which appeared to result from the 
contracted state of the muscles and the deep inspiratory 
movements. The process of bleeding out was practically 
complete within two to three minutes and each carcase 
examined showed no muscle haemorrhage or injuries such as 
fractures, and was well bled out. 


EXPERIMENTAL EVIDENCE OF THE EFFICACY OF THE 
ELTHER STUNNING APPARATUS 


Since 1936, ritualistic slaughter in Sweden has not been 
permitted by law, unless the animal has been rendered 
unconscious prior to having its throat cut. The method 
adopted prior to the installation of an Elther electrical stunning 
apparatus was to cast and then anaesthetise the animal with 
nitrous oxide gas, followed by carbon dioxide. Obviously 
this method had certain undesirable features. 
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‘ Considerable attention has been given to the electrical 
stunning of animals in Holland and since the Elther apparatus 
was introduced in 1946 it has gradually replaced slaughter 
by shooting. 

It is understood that, before electrical stunning was adopted 
in Sweden to replace the nitrous oxide method of rendering 
the animal unconscious prior to ritualistic slaughter, experi- 
ments were carried out by a committee of experts in the 
presence of representatives of Mosaic organisations to establish 
whether or not this electric shock stunning method damaged 
the organs or functions of the animal. 


Detailed post-mortem examinations were carried out on all 
the experimental animals. No abnormalities of the organs 
or glands were observed, and the pleura, peritoneum, liver 
and heart muscle were free from haemorrhages. 


However, the lungs showed some degree of congestion of 
blood in the surface vessels and insignificant amounts of 
blood were contained in the bronchi. 

This is frequently seen, especially when the period of 
bleeding is prolonged, is independent of the method of 
slaughtering, and is not considered to be connected with the 
electric shock. In addition, the brains were carefully examined 
and no evidence of bleeding or other changes were observed. 


DiscussIOoN 
The question of whether or not electrical stunning of 
animals prior to slaughter is satisfactory depends on three 
factors : (a) does it render the animal unconscious ? (4) does 
it damage or spoil the carcase ? and (c) does it add to the 
preparatory stage in time or other factors which might be 
thought to arouse apprehension in the beast ? 


Prior to the development of the Elther apparatus, the 
answer to the first question appeared to be in doubt. However, 
since the Elther apparatus is used for electric shock therapy 
in humans, we have a measure by which to judge its effects 
and there is little doubt that the animal is rendered uncon- 
scious. The animal remains in this state for a few minutes 
which gives ample time for the throat to be cut. In fact the 
electric shock may be regarded as a transient epileptic con- 
dition, accompanied by unconsciousness. 


Regarding the second question. The examination of a large 
number of carcases has failed to show any deleterious effects 
which can be attributed to the electrical stunning. Detailed 
examinations with the express purpose of observing the 
haemorrhages have. failed to find any that are specific to 
electric stunning, and those that have been observed are 
consistent with any method of slaughter that is employed. 
Regarding the third question, if this method of electrical 
stunning is compared with shooting, then the answer is in 
the negative. 


CONCLUSIONS 
The writer, having studied relevant literature pertaining to 
electrical stunning, seen cattle stunned with the Elther 
apparatus prior to ritualistic slaughter, and inspected the 
carcases, has formed the following conclusions :— 


(i) Electrical stunning using the Elther apparatus renders 
the animal instantaneously and completely unconscious and 
this persists for sufficient time to permit slaughter, by cutting 
the throat, to be easily performed. 

(ii) Bleeding out is rapid and complete because the heart 
tontinues to beat and the respirations, after a transient 
tessation, are marked by deep inspiratory movements. 

_ (iii) No evidence has been produced to show that there 
& any damage or internal haemorrhage to either organs or 


brain which can be attributed to this electrical method of 
stunning. 

(iv) The use and application of the Elther stunning 
apparatus is worthy of careful consideration for the stunning 
of calves, sheep and pigs as it appears to have very definite 
advantages over the electrical apparatus in common use in 
this country to-day. 

(v) It would appear to be the ideal method of rendering 
animals unconscious prior to ritualistic slaughter. The 
cruelty and apprehension which result from the methods of 
control that have to be employed to position adequately and 
restrain the animals are obviated. In addition, does it not 
fulfil the ethical standards required by those who practise 
ritual slaughter ? 

SUMMARY 

1. The development of suitable electrical stunning appara- 
tus for animals and the important considerations that have 
to be taken into account in their design are briefly reviewed 
and discussed. 

2. The Elther stunning apparatus for animals, manu- 
factured by Cohen Stuart N.V. of Hilversum, Holland, is 
described. 

3. The effects of electrical stunning by the Elther apparatus, 
and evidence of its efficiency, are given. 
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CLINICAL COMMUNICATION 


PLASTIC REPAIR OF THE DIVIDED 
GASTROCNEMIUS AND SUPERFICIAL 
PERFORATUS TENDONS IN A COW 
G. B. SINGH 
AND 
M. M. RAO 
DEPARTMENT OF ANIMAL HUSBANDRY AND VETERINARY 

Services, Orissa, CUTTACK (INDIA) 


INTRODUCTION 


Treatment of severed tendons in cattle has not received 


much prominence in veterinary surgery though tendons are 


reputed to have a good ‘capacity for repair (Francis, 1941). 
Such cases of severance of deep tendons as have been en- 
countered are usually slaughtered owing to the difficulty of 
effecting immobilisation. O’Conor (1950) stated that 
recovery was not likely to result in large animals when there 
was section of the gastrocnemius and perforatus tendons. A 
single uneventful recovery of the severed superficial and deep 
flexor tendons below the hock in a five-year-old dairy short- 
horn cow was reported by Williams & Evans (1953). 


Considerable success of tendon repairing has been reported 
in small animals and human beings. Armistead (1950) stated 
that in all small animals, practically normal function might 
be regained within a few weeks following Achillis tenotomy, 
even if the animal continued to use the leg. He further 
reported that tendon healing in large animals was often less 
complete and the end result less satisfactory than in small 
animals. Joshua (1953) reported successful surgical repair 
of two cases of simple tendon rupture in cats, both involving 
the tendo-Achillis. Bunnell (1944) pointed out that tendon 
divided where it was surrounded by sheath usually would 
not reunite spontaneously. Instead, the tendon ends would 
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round over and continuity and function of the tendon would 
be lost. When the gap between the severed ends was too 
great, or injury to the surrounding tissues was too severe, all 
the tissues in the immediate vicinity would adhere in a 
cicatricial mass destroying gliding action and with it much 
or all of the function of the tendon. 

Owing to the complicated nature of the case noted below 
in which surgical treatment was undertaken with complete 
success, it has been thought worth while reporting. 

Subject.—A five-year-old dark grey country-bred cow 
weighing about 500 lb. The animal received a blow with 
a sharp weapon which resulted in severance of the tail and 
complete division of the gastrocnemius and _ superficial 
perforatus tendons. The animal, as usual, received home 
treatment for over a week, and when this failed she was 
brought to the hospital. On examination it was found that 
the wound had become gangrenous and maggoted. ‘There 
was sloughing of the tissue in and round the tendon, and a 
portion of the tendon had also sloughed out leaving a gap of 
2 inches in between the upper and lower extremities of 
the tendons (Fig. 1). The cow was six months pregnant 


Fic. 1.—Showing the gap of the wound in between the cut edges 
of the tendons before operation. 


and was reported to be a moderate milker. The owner had 
strong objection to her slaughter and begged us to attempt 
treatment. 


Pre-operative treatment ' 

First day.—The area was shaved and washed with hot 
water and soap. Debridement of the necrosed tissue in and 
round the wound was undertaken. ‘The maggots were 
removed and the wound irrigated with hot normal saline over 
a period of half an hour until the area looked red. The wound 
was subsequently protected with sterile bandage. 

Second day.—The dressing was removed, the area again 
washed with hot water and soap and irrigated with hot normal 
saline for half an hour. Subsequently it was dabbed with 
acriflavin in spirit 1 : 1,000 packed with sterile sulphanil- 
amide powder and re-bandaged. 


Third day.—Repeated. 
Fourth day.—Repeated. This day, the food was withheld 
for a period of 12 hours. 


Operative technique 

Fifth day.—The patient was put under epidural anaesthesia. 
The technique was followed as outlined by Singh & Rao 
(1953). The bandage was removed. The part was thoroughly 


Fic. 2.—Showing the portion of the artificially incised gastroc- 
nemius tendon to be grafted. 


scrubbed with methylated spirit followed by tincture meta- 
phane. The animal was draped in sterile sheets leaving a 
window at the site of operation. An 8-inch-long incision was 
made through the skin from the point of hock extending 
upwards. The skin incision was segregated from the rest of 
the wound by means of sterile towels and menhine towel 
clips. The sheath covering the tendons was incised longi- 
tudinally to the full length of the skin wound and was retracted 
on either side by means of two retractors. At about the 
origin of the belly of gastrocnemius, a transverse incision to 
the depth of half the thickness of the tendon was made. 
From this incision, a portion of the tendon was split open 
longitudinally till it reached } inch above the severed edge 
of the tendon below (Fig. 2). 


In order to stop further separation of the tendon, an anchor 
suture after the fashion of the pedicle suture was applied at 
the cut edge. The free end of this newly separated portion 
of the tendon was pulled downwards and sutured on to the 
lower cut edge of the gastrocnemius tendon (Fig. 3) by 
suturing with 20-day-old chromic catgut. The same technique 
was applied to the superficial perforatus tendon. 


The incised sheath was sutured over the ruptured tendon 
as far as it could reach (Fig. 4). The wound was packed with 


a 
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Fic. 3.—Showing the free ends of the separated portions of the 
tendons when pulled down and approximated with their corre- 
sponding lower cut edges for suturing. 
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sterile sulphanilamide powder and the skin incision was 
pulled together and closed with interrupted nylon sutures. 
The area was protected with sterile vaseline gauze and an 
unpadded plaster cast was applied as described by Singh & 
Rao (1954). 


Post-operative treatment 


The animal was kept in a narrow stall to restrict movement. 
Procaine penicillin was given intramuscularly for three days 
at 1,200,000 units every 12 hours. Plenty of food and drink 
were given. Temperature remained normal throughout the 
period of observation. 


The plaster cast was removed four weeks after the operation. 
The skin sutures were removed. A slight cutaneous suppura- 
tive wound at the lower third of the incision was found which 
was cleaned daily and dressed with acriflavin in spirit (1 : 1,000) 
for a period of one week during which time the wound com- 
pletely healed. 


Fic. 4.—Showing the sutured sheath over the tendons. The 
pointer shows the filling in gap by auto-grafting. 


On palpation, the tendons were found to have united. The 
cicatrisation of the skin incision was so even and complete 
that with the exception of the scar on the line of incision, 
nothing more was visible. There was progressive improve- 
ment in the animal’s gait and posture and though there was 
some pain and lameness, these completely disappeared after 
two and a half months. The animal made a successful 
recovery and is about to calve. 


In view of the size of the animal and the fact that severance 
of the tendons was complete, with sloughing and maggotisa- 
tion of the wound, the success achieved is thought to be 
encouraging. 


Acknowledgments.—Our thanks are due to Sri T. L. Murty 
& Sri B. N. Sahu, veterinary assistant surgeons, for helping 
during the operation, and to Dr. G. Biswal for helping to 
prepare this article. 
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NOTES AND NEWS 


Diary of Events 


Aug. 31st.—Meeting of the Editorial Committee, B.V.A., at 7, 
Mansfield Street, W.1, 2.30 p.m. 


Sept. 1st.—Meeting of the North Wales Division, B.V.A., at the 
Council Chambers, Town Hall, Ruthin, 2 p.m. 


Sept. 3rd.—Meeting of the South Wales Division, B.V.A., at the 
Marine Hotel, Porthcawl, 2.15 p.m. 


Sept. 4th.—R.A.V.C. ‘‘ One Day Event ’’ at Melton Mowbray, 
commencing 9 a.m. 


Sept. 8th.—-General meeting of the Lancashire Division, B.V.A., 
at Booth’s Café, Preston, 3 p.m. 


Sept. 19th—25th.—72nd Annual General Meeting and Congress 
of the British Veterinary Association at Torquay. 


Nov. 16th & 17th.—B.V.A. Conference on the Feeding of Farm 
Livestock for Health and Production in the South 
Hall, Victoria Halls, Bloomsbury Square, London, 
W.C.1. 


* * * * * 


PERSONAL 
Birth—Howarp.—On August 2Ist, 1954, at 18, Station Road, 
Ely, to Celia and John Howard, Ms.R.c.V.s., a sister for Anthony and 
Jennifer—Susan Mary. 


Mr. E. LI. Harry, 0.B.E., M.SC. (AGRIC. ECON.), B.SC. (AGRIC.). Deputy 
Provincial Director, Bangor Sub-Centre, Wales, has been appointed 
Provincial Director, West Midland Province in succession to Mr. 
W. B. Mercer, C.B.E., M.C., B.Sc. (AGRIC.), N.D.A. Mr. Harry’s appoint- 
ment will take effect from October Ist, 1954. 

* * * 


CONFERENCE AT ALGIERS 


Dr. N. S. Barron, who was elected liaison officer at the first 
meeting of the Federacion Internacional Veterinaria De Zootecnia 
when it was held in Madrid in 1951, advises us that the first Panafrican 
Meeting of Zootechny is being held at Algiers from October 17th 
to 23rd, 1954, and details of the conference can be obtained from 
him by anyone who wishes to attend. The technical meetings are 
being held under the following headings : Artificial Insemination ; 
Pleuro-pneumonia—Contagious ; Trypanosomiasis ; Utilisation of 
the Meat Resources ; Rinderpest ; Bovine Piroplasmosis ; Mineral 
Deficiencies. Dr. Anderson, of Naivasha, Kenya, is reading the first 
paper, and Dr. Louw, of Onderstepoort, South Africa, is opening 
the section on Mineral Deficiencies. 


* * * * * 


VETERINARY SURGEON HONOURED FOR INITIATIVE 
AND OBSERVATION 


The Fellowship of the Royal College of Veterinary Surgeons is 
the highest honour of the College which can be obtained by examina- 
tion. The Council of the College has long been anxious about the 
small number of practitioners who attempt to gain this distinction. 
Recently, the patient observation of a veterinary surgeon in a remote 
part of the world, cut off from all opportunity of discussion with 
other members of his profession, with no library to consult and no 
laboratory to use, has been rewarded, firstly by the granting of the 
Diploma of Fellowship by the Royal College of Veterinary Surgeons, 
and secondly by the presentation of the Diploma by the Queen’s 
representative in the name of the President and Council of the 
College. 

The news has just reached this country that at a recent ceremony 
held at the College of Agriculture in the Island of Mauritius, before 
a distinguished gathering, the Governor and Commander-in-Chief 
of the Island, H.E. Sir Robert Scott, c.M.G., presented the Diploma 
to Mr. Antoine Darné, M.R.c.v.s._ In admitting Mr. Darné to the 
Fellowship on behalf of the President and Council of the Royal 
College, the Governor reminded the audience of the circumstances 
under which Mr. Darné had carried out his work and gained his 
Fellowship. This is best shown by a summary of the report of the 
Examiners which the Governor had before him, as follows. 

Mr. Darné’s thesis comprises a study of Ochronosis (a peculiar 
condition of pigmentation) of sheep in Mauritius. 

The condition was first seen by him in sheep in an abattoir and 
it was found that the animals in question had for some time prior 
to slaughter been fed almost exclusively on Bois d’oiseau (Litsoea 
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glutinosa). A perusal of the literature led him to suspect that homo- 
gentisic acid was a possible cause and urine analyses showed the 
presence of this acid in the animals from the farm in question. Mr. 
Darné carried out his own chemical analyses of the urine and the 
leaves and bark of the plant and isolated homogentisic acid in 
crystalline form. He carried out feeding experiments on old and 
young ewes and found the condition was exactly reproduced in the 
old but that in the young, although darkening of the urine and pig- 
mentation of the bladder occurred, generalised pigmentation did not 
develop. Further subsidiary effects were also noted. The examiners 
were greatly impressed by the enthusiasm shown by Mr. Darné’s 
work and the logical way in which he presented his paper and stated 
his conclusions. The paper was all the more impressive in that 
Mr. Darné worked single-handed where little advice or scientific 
literature was readily available to him. 

It is customary for successful candidates to be presented with the 
Diploma of Fellowship at the full meeting of the Council of the 
Royal College. As Mr. Darné’s leave had expired before it was 
possible to do this the Governor of Mauritius, at the request of the 
Registrar, acted for the President and Council on this occasion. 

It only remains to say that Mr. Darné spent his leave in Europe 
to good effect, for not only did he obtain the Diploma of Fellowship, 
but he took back to Mauritius with him a charming bride whom he 
married in Paris. 

* * * * * 


ADDRESSES OF DISEASE-INFECTED PREMISES 

The list given below indicates, first, the county in which are 
situated the premises on which disease has been confirmed, followed 
by the postal address and date of outbreak. 

ANTHRAX : 

Yorks.—Styche’s Cottage, Burton Constable, Nr. Hull (Aug. 19). 
Fow Pest : 

Essex.—9, Wash Road, Hutton, Brentwood (Aug. 18). 

Kent.—Red House Farm, Nash, Margate (Aug. 17). 

Leics.—Tealby’s Farm, Gilmorton, Rugby (Aug. 16). 

Sussex.—Little Shepherd’s Gate, House Lane, Hassocks (Aug. 18). 

Yorks.—Marsh Farm, Shepley, Huddersfield (Aug. 17). 

Swine FEVER : 

Ches.—Home Farm, David Lewis Colony, Great Warford, Knuts- 
ford (Aug. 16) ; Forest House Farm, Kelsall (Aug. 21). 

Denbighs.—Coedheoedd Ucha Farm, Ruabon, Wrexham (Aug. 16) ; 
Liwyn Knottia, Rhosnessney, Wrexham (Aug. 19) ; Home Farm, 
Jeffrey’s Road, Actun, Wrexham (Aug. 20). 

Dunbarton.—Glenview Piggery, Duntocher, Glasgow (Aug. 19). 

Essex.—Duke’s Farm, Springfield, Chelmsford (Aug. 18). 

Gloucs.—Yew Tree Farm, Bridgegate, Warmley, Bristol (Aug. 17). 

Herts.—No. 7, Cottage Gardens, Birch Green (Aug. 18). 

Hunts.—Wintringham Hall Farm, St. Neots (Aug. 17). 

Kent.—Moat Farm, Chart Sutton ; Fairbourne Manor Farm, 
including Borbets Nuts Platt, Harrietsham, Maidstone (Aug. 16). 

Lines.—Manor Farm, Kirkby Green, Nr. Scopwick (Aug. 19). 

lorfolk.—Bridge Farm, Stratton Strawless, Norwich (Aug. 16). 
Hillcrest,’’ Melton Road, Stanton-on-the-Wolds, Rud- 
dington (Aug. 19). P 

Oxford.—Manor Farm, Brize Norton (Aug. 20). 

Salop.—Moss Farm, Broughall, Whitchurch (Aug. 17) ; Croft 
Cottage and Daywell Pit Buildings, Daywell, Gobowen, Oswestry 
(Aug. 18) ; Highfields, Lower Wood, All Stretton, Church Stretton ; 
Isle Grange Farm, Bicton, Shrewsbury (Aug. 20). 

Staffs—Manor Farm, Marston, Church Eaton (Aug. 17). 

Sussex.—4, Wick Farm Holding, Albourne, Hassocks (Aug. 17). 

Warwicks.—The Croft, Long Lawford, Rugby (Aug. 19). 


CORRESPONDENCE 
The views expressed im letters addressed to the Editor rep t the > 
— Fe writer only and their publication does not imply endorsement 
y VA. 


HAEMOLYTIC DISEASE OF NEW-BORN PIGS 
Sir,—Haemolytic disease of new-born pigs due to iso-antibodies 
was first definitely diagnosed in this country by Buxton & Brookshank 
in 1953 (Vet. Rec. 65. 287). 
Following this report an extensive investigation into the disease 
was initiated by the Department of Veterinary Clinical Studies, 


Cambridge, with the collaboration of the Department of Pathology. 
Part of this investigation has been concerned with the aetiology and 
epidemiology of the condition and in order to further this work it 
is necessary to mention some of the findings. 


From the outset it was apparent that crystal violet swine fever 
vaccine (which is prepared from the blood of pigs) might be capable 
of stimulating the production of red cell iso-antibodies, and experi- 
ments were commenced in 1953 to test this hypothesis. Early this 
year it was clear that the vaccine was indeed possessed of such 
immunological properties, for it was found that about 50 per cent. 
of the pigs under experiment responded to repeated injections of 
vaccine by producing high levels of red cell iso-antibodies in their 
serum. 

The investigation was then transferred to the field and the dis- 
tribution of iso-antibodies was studied in vaccinated and unvaccinated 
herds. Over 150 pigs in vaccinated herds and more than 100 pigs 
in unvaccinated herds have now been examined and among the 
unvaccinated pigs, animals with detectable levels of immune iso- 
antibodies were found to be rare. On the other hand, a high propor- 
tion of the breeding gilts and sows that had received two or more 
injections of vaccine had a concentration of serum iso-antibodies 
within the range seen in clinical cases of haemolytic disease. 


We are thus confronted with a situation in which a large number 
of breeding pigs have been sensitised, apparently by injections of 
crystal violet vaccine, and this number must increase as vaccination 
becomes more general. It is important, therefore, to determine the 
economic significance of such sensitisation always, of course, bearing 
in mind the enormous benefit derived by the pig industry from the 
adequate control of swine fever by vaccination. 


This need to see the whole problem in perspective is urgent for 
two main reasons. First, only from such an evaluation will the pig 
industry and the individual owner receive balanced advice based on 
an understanding of the risks involved under differing circumstances. 
Second, all the clinical evidence so far available suggests that, as yet, 
haemolytic disease of baby pigs has no marked economic effect. It 
this could be substantiated it would allay any apprehension arising 
from the sensitisation figures, which considered alone cannot, even 
very roughly, indicate the practical importance of the disease. 


In this connection, it is important to note that the sensitisation of 
a piglet’s red cells need not result in obvious clinical symptoms. In 
fact, when so many sows possess iso-antibodies at a high concentration 
the condition of subclinical sensitisation might be very common. As 
the mortality of baby pigs in the first few days of life is remarkably 
high, the circumstances exist for many pigs to die from causes other 
than haemolytic disease yet with sensitised cells. It follows that the 
direct anti-globulin test, which is diagnostic for the presence of 
sensitisation only, must be used to confirm the existence of antibody 
and no more. To ascribe the death of a piglet to haemolytic disease 
solely from the evidence of a positive anti-globulin test is a clear 
misuse of laboratory results in clinical diagnosis. 


When the field investigation was first pursued it appeared essential 
that its purpose should not be disclosed prematurely (for fear that 
this effective vaccine might be prejudiced) even though this self- 
imposed policy was a great handicap to progress. Now that the 
side-effect of the vaccine has been demonstrated and, as a result, 
much more field work is necessary, it is desirable that the existence 
of this apparently minor complication should be made known. 


By describing our results to date, it is hoped that we shall obtain 
from practitioners and others the assistance that is necessary to 
advance this work more rapidly. To this end it would be most 
helpful to hear of further clinical cases of haemolytic disease in new- 
born pigs, particularly of any cases occurring in unvaccinated 
animals. In the past such information has been kindly passed to 
this Department by Mr. J. C. Buxton and Mr. H. I. Field from their 
respective Veterinary Investigation Centres. In addition, it will be 
necessary to seek from practitioners access to herds of particular 
breeds, vaccination histories, etc., and we shall be writing to some 
members of the profession requesting such facilities. 


The results briefly recorded in this letter have been sent in detail 
to The Journal of Comparative Pathology and Therapeutics, together 
with acknowledgments for the professional help that we have already 
received.—Yours faithfully, R. F. W. Goopwin, University of 
Cambridge, Department of Veterinary Clinical Studies. August 
17th, 1954. 


(We understand that the Ministry of Agriculture has been informed 
of the results of the work at Cambridge and has already arranged for 
enquiries to be made in the field to assess, in the first place, the 
extent of losses of piglets in a number of unvaccinated and vaccinated 
herds.—Editor.) 
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